animals with and without ovariectomy.
As antigen parotin was used, since its biological properties as a physiologically active specific protein are well known. The I131 labelling method and the bodily distribution of I131-labelled parotin have already been studied (Tanaka and Ito, 1958; Tanaka et al., 1958 a and b) and it has also been demonstrated that I131-labelled serum-parotin presents the same immunological reaction as serum-parotin itself (Aonuma and Mimura, 1962) . Therefore the authors used I131-labelled parotin for this immunological experiment. (Aonuma and Mimura, 1962) . After 3 weeks several guinea pig3 were picked up at random and the anaphylactic reaction of the uterus was examined with the Magnus' apparatus to make sure of a sufficient antibody titer.
MATERIALS AND METHODS

Administration
All the animals were divided into two groups, one sensitized by the method described above, and the other not sensitized. Half of the animals in each of these two groups were then ovariectomized, in the sensitized group only after formation of antibodies was complete. Each of their 4 sub-groups was then divided into a control group and groups in which either 1mg progesterone or 1mg estradiol dissolved in 0.2ml olive oil was injected daily for a week subcutaneously. Thus 12 groups altogether were available for investigation.
The ovariectomies were carried out under pentobarbital anesthesia, the ovaries being removed, as usual, by the lumber approach. Then the animals were fed for a week before the chief experiment.
On the day of the chief experiment 0.5ml saline solution containing 1mg of I131-labelled parotin was injected into all the guinea pigs intraperitoneally and the animals were killed 4 hrs. later. Then their organs were investigated for I31-uptake.
Autopsy
Immediately after each guinea pig was killed a small amount of blood was taken from the carotid artery. After all the blood had been removed, heart, uterus and gastrocnemius muscle were dissected out and washed with saline as soon as possible, then blotted and weighed by torsion balance. The gained blood samples were weighed after coagulation.
Radiological procedure
After dissolving each sample in 2ml of 10N-NaOH it made up a certain volume of solution by diluting with water. The radioactivity of 1ml of these sample solutions was counted in the well-type scintillation counter. An amount of I131-labelled parotin equal to the injected dose was diluted and its radioactivity was counted separately. A estimated value was derived from the concentration in CPM per 1mg of the fresh tissue, and the percentage distribution to each muscle against the injected dose. All calculated counts were corrected against the reference standard.
RESULTS
The distribution of I131-labelled parotin Table I shows the results. Its mean values are shown in Figure 1 . A statistical test was made for significant differences in each corresponding sub-group between the non-sensitized and the sensitized groups. Generally speaking the uptake of I131-labelled parotin increased in the following order; gastrocnemius muscle, myocardium, uterine muscle and blood. Especially the uptake by the uterine muscle was greater than by any other muscles in the body.
The uptake was increased in the sensitized group compared with the nonsensitized group. This may indicate the occurrence of an antigen-antibody reaction in the tissues besides the physiological uptake. The increase of uptake in sensitized group was in proportion to its physiological distribution. The ratio of each tissue uptake to the blood uptake as 100 was almost constant through-out the above procedure in both sensitized and non-sensitized groups (Fig. 2) . The increased rate of uptake by each muscle tissue caused by sensitization was also constant. However, the increase of I131 distribution in the uterine muscle of the sensitized intact control and the sensitized intact estradiol treated group to compare with corresponding non-sensitized groups was more marked showing its specificity.
The increase of I131 distribution in each muscle of the sensitized group was greater in intact progesterone given group than in intact control group. If ovaries are removed, the increasing effect of sensitization is less evident in control group and in progesterone or estradiol treated group than in non-ovariectomized group. This influence was most clearly shown in the uterine muscle.
The distribution ratio of the J131-labelled parotin in each muscle to the injected dose These results are shown in Table 2 and Figure 3 . A statistical test for significant difference was made between the sensitized and the non-sensitized groups.
The distribution ratio decreased in the following order; myocardium, gastrocnemius muscle, and uterine muscle in the non-sensitized control groups; and uterine muscle, myocardium, and gastrocnemius muscle in the non-sensitized group treated with progesterone and estradiol except for the ovariectomized estradiol treated group. This change in ratio is considered to be due to hypertrophy of the uterine muscle. The uptake of the sensitized group was increased compared with that of the non-sensitized group.
Particularily the increase of uptake by uterine muscle in the intact group was marked and the increases in the progesterone and estradiol treated group of intact group were also significant. The increase caused by sensitization is not significant if the animal is ovariectomized. The influence of ovariectomy was not compensated by giving progesterone or estradiol.
The comparison of each control group in intact and ovariectomized group (see control group in Fig. 3 ) clearly shows the influence of ovariectomy and the specific response of uterine muscle. In the ovariectomized group there is a general slow down of I131-parotin uptake in all 3 muscles. In sensitized non-ovariectomized control group I131 uptake is markedly enhanced and this is particularly significant in uterine muscle compared with myocardium and gastrocnemius. In ovariectomized control animals there is a slight enhancement of I131 uptake in each of the 3 muscles but specific response type of uterine muscle is abolished.
Through these results we can see the physiological role of the ovary on the sensitization and the response of the uterine muscle.
The comparison of each group in non-sensitized and sensitized group
In the non-sensitized group, the distribution of I131-parotin was decreased in the intact progesterone and estradiol treated groups compared with the intact control. Decreased I131 distribution was observed in control group after ovariectomy, and the decreasing effect of progesterone and estradiol treatment was also exaggerated by ovariectomy, with only partial compensation in the uterine muscle by progesterone.
In the sensitized group the distribution was increased in the intact progesterone group compared with the intact control. The increase caused by sensitization is accentuated by giving progesterone. The distribution is decreased in the intact estradiol given group. It is also decreased in all the ovariectomized group and these decreases are not compensated by progesterone or estradiol treatment. 
DISCUSSION
The immunochemical and serological studies on the mechanism of antigenantibody reaction have been done in various ways, but reports dealing with this problem physiochemically as a specific reaction of organism are few. Particularly studies of the mechanism from endocrinological view point is lacking. This study was started to investigate the anaphylactic contraction of uterus. Parotin, a hormonal protein, was used as an antigen, but it is difficult to consider that the distribution of I131-labelled parotin is determined by the specific hormonal effect of parotin, since the distribution was investigated 4 hrs. after the injection and furthermore just in the stage where the formation of antigen-antibody is already completed. So it is reasonable to consider that the distribution of I131-labelled parotin occurred after usual type of antigen-antibody reaction in which ordinary foreign protein served as antigen.
The general increase in the physiological distribution level of I131 by sensitization is suggesting the existence of the respective antibody in each tissue. The reason why this phenomenon cannot be illustrated by the increase of blood content in the respective tissue is clearly shown by the facts that the relative concentration in each muscle to that in the blood did not change by sensitization and the specific type of response was observed in uterine muscle.
The observation that the I131_labelled parotin distribution in non-sensitized intact animals is influenced by progesterone and estradiol treatment or ovariectomy, seems to indicate some kind of physiological relation between estrogen or gestagen and I131-parotin distribution in the organizm.
The increased distribution caused by sensitization is accentuated by progesterone and is not much influenced by estradiol, but the effect of sensitization is diminished by ovariectomy and progesterone of estradiol treatment can not compensate this effect of ovariectomy. These facts suggest some important role in the ovary in the antigen-antibody reaction or the mechanism of antibody-formation and disappearance. This is an interesting result together with the accentuating mechanism of progesterone, which is thought to be a different mechanism.
The concept, that the distribution of parotin in each tissue is decreased after ovariectomy, and this is why the increase by sensitization was not recognized in ovariectomized animals, is not plausible. Since the antibody is completed before ovariectomy, the increase caused by sensitization in ovariectomized animals should be greater than in normal but that this difference is less than expected was shown in this experiment. All these facts indicate the necessity of the ovary in the antigen-antibody reaction once more, It seems that there is no relation between oestrus stage on the experimental day, which testified by Allen-Doisy's method(1923) , and the concentration or the distribution rate of I131-parotin.
The fact, that the antigenic parotin is most concentrated in uterine muscle, seems to prove the basis of using uterine muscle contraction for detecting anaphylaxis.
SUMMARY
The following results were obtained by studying the distribution of I131-parotin in parotin sensitized guinea pigs under the various conditions of ovariectomy, progesterone injection and estradiol injection. 1. The concentration in myocardium, gastrocnemius and uterus was increased by sensitization.
2. The increase of the concentration in these tissues caused by sensitization was augmented by giving progesterone.
3. The increased concentration caused by sensitization was not seen after ovariectomy.
4. The influence of ovariectomy was not compensated by progesterone or estradiol.
5. In the distribution in the sensitized animal the specificity of the uterine muscle was observed.
6. The distribution of I131-parotin into the myocardium, the gastrocnemius muscle, and the uterine muscle is decreased by ovariectomy and by giving progesterone or estradiol.
